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\mm%x\ wwm 

y m - r y 7s * m t £ *t %> - 1 & lit %%m$k<7) ^■mm^mi- * i&mwm-s-zm. 

mm^m.(o^nm^mj-<D^ y^-ryxKfccxmt-f&m-^, 

mmm&n^mm y tr- yy* ^iifcfik^^it^Mt 

&4 y\s-yyx^^$kt, 

[lft$:fi2] fulfil 5e#I£^\ il^t#^tL^3J^±ox^^ram^^\ 31 
Witt) KmiiW L T ri^^X (iiMift tcM^ LTv^^g^^fl^fi) ^ £^ 
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[0001] 
[0002] 

ho ^jx.(i\ v$mtmzmt-tz>mmmmi<-&^x, m^r >y-i-m^um 
tx\ m%kmm*&.mz'tffrtiz> 0 

[0 0 0 3] 
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ili±> fOi ^ ZmfoftmisXT- AO— #U£^1- 0 iWU, M<@<7)T> 

v-rmir i o 2 o^-^r [zmm^m^- 1 o 4 a*»«Es*i, &&mwLm* i o 4 

«M#P#-^x l -x 2M' : ^^ ; &^^> t '-^>^ z i - z 2M^^fc$*S 
-t7& ? pIf^-C^^o Ml^7>ftfT-102ii, £*}&gBl 0 6 K^M£*l&o 
^■JSffil 0 6com^Jti, 0 8KgMfc$*L& 0 #T>t-^^1 0 

2-?$«S*ifcflrf-l±, A^&^T-l 0 4^>t-r>^z !-z 2M^ 
W^tt&^^J&^tU SJStilftlStt 1 0 8(3#A£ti£ 0 jglDftH^S 1 0 

[0 0 0 4] 

1112(2, igJSeW^gTM^ffl-r^-t Onrii»$IJ»7n-2 0 o&art- 
o mm (perturbat ion) fefcfUffi LfcfciSffcfrSi-C* 

<2>o fclJfSP 7 n - 2 0 0(2. X f y "7° 2 0 2 «t *) ho 0 4t(i, ffi 

StoS^f- (>f * L i J: C i ) (DJ>h:-y>x z iXlif 

o 

[0 0 0 5] 

Xf^2 0 8ti±, ^10 6^f>^tBMf y (z) (z=(zi, z 
2, . . . , Z2M) ) i:^LtW^^IiSf (z) Wiaj^^ii 
o £0>ffFfflilW8Mi£»±, Smfl f o (z) £ LT^'j K*&*rt£ft& 0 ffHBIiRHfifcf 
(z) £ LTttlfc*fc|»&&$&ffli-*£ £ a^ATC* & 09x.tf, ^Oi^ 

[0 0 0 6] 
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mi] 

/=|y"r|/(V77V^ : ) 

[0 0 0 7] 
[0 0 0 8] 

7 7°2 1 0-e(i^ ^ -^m<7)ft^l o-r >^ * > h $n& 0 
[0 0 0 9] 

z) tmit-fho 

[0 0 10] 

-A^^ijfflL-c, Mpgikfiif (z) ^Jtm^&o 

[0011] 

^T7^2 l 6 -en, ^ > z m KW1r2>tiit<ni&1fcK}5\ihmm 

ftfltf (z) OlMiajt-Srttliot, <fcjSE (gradient) 
[0 0 12] 
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( vf ) zm=f (n. • • • > z m + Az m , . . . , Z2M) "f 0 ( 
z 1 z m» • • - > z 2 m) 

o 

[0 0 13] 

Xf7^2 2 0-Cli, ^ - * mO<t3& t 2MJSJlT-e*&^S^ ,J PJS^$*L, 
•€-*it& s 2 MJ^T-eabttf^-r y "7° 2 0 8 CM^ £jB£^? F^VfOfW* 
ttn-t&o -If, /^p<-^mC0M^2MJ^T-e^tttL(i\ t^6*i2MJ:^ 

y"2 2 2 Kit tr 0 
[0 0 14] 

>^<7)fiz i tfmmzn&o mi^<? Fwf^ n ( Z1 , z 2 , 

z 2 m) t-^-t^ f m~m±<vm&frb, mi mm) ^m^mmzmtir^ 

[0 0 15] 

7°2 0 6t:gl9, Jft^LT^tUi^-r-y 7° 2 2 6 tc^A.-C0lJ^ 7 n - 2 0 0 fill- 
[0 0 16] 

Vfjcm i , imtttm. 1 & «t mmv?xm. 2 mem £ v> & 0 

[0 0 17] 

[#^m 1 1 
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^2 0 0 2 - 1 1 8 4 1 4 
[0 0 18] 
1 ] 

R. J. Dinger and W.D.Meyers, "A compac 
t HF antenna array using react ively— 
terminated parastic elements for pat 
tern control", Naval Reserch Laborato 
ry Memorandum Report 4797, May 1982. 
[0 0 19] 

ma , mT-mmmm^ tm A-P2ooo-i29, 2000^1 
0^ 

[0 0 2 0] 

[s&wa^fc l «t n t ? h mm] 
wt?ab* 0 coi^^ifti^ii, 0Ox.wri 0-1 2®<d£ n %im^M&%m 

[0 0 2 1 ] 

A (MEMS :Mi c ro Electro Mechanical Syst 
em) Xlityil/^bn^*-*;i/yXf A (N a n o EMS) fcD¥f**i& 

v^-rA (JUJLT, TEMSJ it, <0 4 * n p< - h )VJL\±1- / * 
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MS ^jpjffl Lfci^fEftJSifc*^ £ fcj&*pm-C*&o EMS Lfc 

[0 0 2 2] 

ttfio4«§n (2M=4) , #f5tw-f >\£-y>Ai&itz*t&<o 

C 1 0 0 // s e c -hi" -co^-a-^, 1 o^|:o^t, y 7° 

2 1 2SWf7 7°2 1 8 tCT-f > 2 M^itZ^tZ tztb\Z 2 0 0 ^ 

s^SltSO'C, Xf7 7° 2 2 2 0>f >fc?-r>*<£>5€#r«\ (2|X4f^+ 

1 (MfrBf) ) xl00//s = 9 0 0/< s^K 1 HI Lfr?ft>ti%:^Z.b Hfc& 0 

[0 0 2 3] 

4^ s o^ njttew*ii k w> tr - ^ > * * ^ft $ & e m s *f uffl l £ 

•7°2 2 2<7M >fc:-r>*<7>H§H±, Sf&JKi. (20X4iT+l (HfrB#) 
) x 4 s = 3 6 fx %%.\z :tinir||:ft4 0 L^L&# ? £>, ^f7 7* 

2 0 8^7 7^2 1 4 otFfiffiM&oHoamJi, 7U-^i:tin*BEajgf 

7& ? -C£& i: tiRgtb^v^o #|xJi\ IEEE 8 0 2. 1 1 a <7) J: 9 ftil5iIl£fllL A 
NM^cfe, 2 0 ft s <7)7 P-A^tc, 8^ sor'JT>r;Wbii*t:ja? 

Hot, ±SeOJir^tC(i, Xx-7-7°2 2 2<7)-T >^-^>X<7)3|if{i> ( 
2 0X 4^T"+ 1 (HfrBf) ) X20/ i s = 180 /i s (97 1 0 

[0 0 2 4] 
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[0 0 2 5] 
[0 0 2 6] 

<dj > e - ^ > * * \,zmt £ m^zfrfc-f &4 t . 

fcmj-v a y e - r > ^ * iwi -^ipi h tc mt z *t %> m ^ z fmft-t & & i 
r y 7s % mt s * f«-r & m 2 * w-r & „ 

[0 0 2 7] 

ge^* f^otu -eom^^tvbo-r KKMiJrs^&tfc* 
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[0 0 2 8] 
[0 0 2 9] 

o ^ife#fl -e (i , mm n ?# ^> * * 9 M ikfl h^@wz*7i Sett wi^ 
it, ^<7)<t^tc, ^li^:<7)x^^K^c^it^;^^^¥^fllE , (n) ^fu^-r^> ^ 

E' (n) = (E (n) + E (n-1) +• • -+E (n-K+1) ) /K 

E' (n) =«E' (n-1) + (l-«) E (n) 
[0 0 3 0] 

$>Z>o £*UwJ:»K SliJIiti^MfXl^f 7 (Az (n) ) 
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Az (n) = A z (n-1) XA, 0 < 1 

t-r&z. t^mt-cfrZo mu ems zmmLtzm^-coj >tf-y>^£^§ 

[0 0 3 1 ] 
[0 0 3 2] 
[0 0 3 3] 
[0 0 3 4] 
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ir 0 Z<omfcfflfflmW 3 0 0 (i, Mx. (iBI 1 iZTjiZ tizmfcMfflgiW: 1 0 8 (DiX 

- r y f -f v x f- a *f tt-c& < , ^li§:^-5i^it5i§I« : f-*®»J!«i- fcttifto* 

J^«^l£ifcfiM-T*& *9 , iI«lJf*P£§S 3 0 0 tcii^J&SG 1 0 6 *^fV v 
9 )^^it\t^r y (z) ^A^I$n^^(7)<h-r^o o 
[0 0 3 5] 

MJ£»P£lg3 0 0(i, fr/^^fffy (z) £5:lfU P/r7E<7>MM 
tE (n) <7){fi£3ftB1-£|f:m^3 0 2 £W1-£o ffiMtE(i, 1®^"!^ 
fflfcm^J y^-yi/Ts z i ( i = i ~m) i:^LtMt^fV 
M-^-y (z) (z = (z i z M ) ) > TkVFVkmt^ d£fUfflLT}f 

[0 0 3 6] 

Ii'2 0//s«l -7 4 ^ s <7)v>^^75 ? 5o^-$ tLTi3 0. 2 

~>>^;^-7 0, J T>r;v (8//s) H#Ji9^T^ti, -e*Ui|t< 3 v (1 
2 ju s) **^>f n- Kt::#J^Tf>*i& &<7)£1-£ 0 JifE<7>gE£nlf d li, 3£lf 
#-^-(7) ^ M T > 7 'Wc}$ A £ *l £ o 
[0 0 3 7] 

EI3CMO-C. JfUiSP3 0 2^ftJf£n&MP^mE<^«^ Ltfi, ^tt^ 
^^<7)^^ffli-^>- t^pTfg-r^^> 0 ffim<7)7td6, BI2<7)X7 : -y 7°2 0 8, 2 1 

4 -cfgffl l*: i^i, M^b^ tLTt^t tm.%am^<7>\Hm*wmm%kE t l 
^>x^^h;i/ Z (n) ^mf^xmt't&o wmm%kE<Dm<7)mmftt lxh 

[0 0 3 8] 
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MJMlJ^§£g3 0 0 14, 0 2<7)ihJji t zmmzn. ^^yfliiM 

1"^^f6] (i|W^lXiJ«^J[S]) **l]SU-r^flJ^3 0 4 £Wf&o "BT^H 

z) «ltU ^ttlg(53 0 2t:»:ai^n^^^^ramffi^^bi-^o *IJ^3 0 
[0 0 3 9] 

ii»H»^S3 OOli, m^M3 0 4<7)m£H^£*u nT^jgr^^^^ 

>^-r>xzmtz^&tz£><vm j 5$:i'£i&irz>'( >^-ry^m^.U3 o 6 £ 
^mnwm^n jy^-y^xz^zm-ijft^mtzit&mi 3 o 8 £ 

TOi^J^frf-^ x z i ^ii^jp^-^/;>i<hn*HSi-^^^(i\ ^l 

^Hg|$3 0 8i4, -m&ft (Ifcife) (DTKJrVUfgtmmWLmi-oJ > * 

[0 0 4 0] 

-r>^-r>x^M^3 o 6(±, m&M3 o 4<^)fij^*tccDi:-c. pt^^ 
e- v> ^*m\L^^hw>2^.%3 1 o zm-fZo Mx-is. iftasR3 o 2 
zmm (xitffi'j?) zttztumm-t m2^%3 1 0(4, 
^^^wiif^it^o ^2^m$p3 1 0(4, mm) <0 
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w^nmmmim^j y\s-y>* z i + 1 zmtz&zm^zftfoirzo 

[0 0 4 1 ] 

4 y^~V>^mW.^3 0 6 ti, 7 7°t^XlS^3 1 2^tL, d*U± 
-r>^S£M»3 0 6 lC^tt^-f >tf-^>XO^t*A z i (n) ^ilUPS 
[0 0 4 2] 

ii»j^e3 o ota, w >b o -^>x^Mgi$3 o eomjjKmmzti. <<> 

[0 0 4 3] 

®Jk«P^fi3 0 0(i, fr>^^7tD«3 1 4 <D Utfj iz&mz titc 
n^SSJfeS 3 1 4<7)ffi#£f|flJf*Hg-5§-x i (i = l, . . . , M) Ht4i^o 

[0 0 4 4] 

0 5i±, ^M^MM^i^MCL^J^Iv^x AcoglJ^i^n- 5 0 0 ^t7D- 

sft^F-tfM >tr-r>^«rJt(&«lJ»i--6ii:«r«lse-t* 0 »J#|#&fc PTOSES 

«T-Ol^m(±4-e*^<!:-r^) (M=4, m=l M) , LfrL&tfh 

, ^Wii, fFfllilW»:ll«:«/Mfc$*&^f»tT*<, ft;Mfc£-£& ^fA km 

[0 0 4 5] 

Xf';7'5 0 2m 7 1/-A#-^n^S8fiiH0tC^$tL^ (n = 0) 0 
[0 0 4 6] 

^T77°5 0 4m 1^3 0 2 (03) ^Hi3»taffflliB8«cE 
<om (E (n = 0) ) 7&^m$tL^ e 
[0 0 4 7] 
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. l#g<7)^c075 ? ^$tL^> (m=l) o 
[0 0 4 8] 

Xf7^5 0 8tli, l^^^^ >^®c^0 tcl^^tt^ ( c = 0) o 
01 K*3»t ****** >?mc f±, 0, 1X1*2 t^^o JiL~m7F£*i& J; o 
c = 0ti^ >e-^^^*^fc$-**^fpl7& s Jilin^lRlT-**^t *^i*L, c = 

i r^m^ tim%%> m<om=f-<o jyv-yyxi&itzit&zti mm-t z> 0 

[0 0 4 9] 

*r-y/5 1 Otli, BT^^tLTV^ 1 o<7) pT^Jg&|f^-<7M > t:-^ 
tc J: £>&^— 5efjf-C& iv^U "7 l/-At^i:ft#t-5tt-Cfe iv^ 0 4 > 

tr - r > x as-rt* ** . it r o pj^sia k o v> -r ra -<n>m. k -r £ - 1 i> n m 

Vy^(Dmtma. 3s7- v-f*t4 1 2 (03) CtjilK5E$ii4o 

[0 0 5 0] 

Xf 7 7°5 12tli, 7P-Aff n ^±iJn^-^^> U M-&) „ 

[0 0 5 1] 

5 1 OOftf^UJ:^ M«OPl^*SiSi*^FOrt. 1 > fcf- ^> 

x z ! ^y^^73ffi]t- a z tzumti-Zo z<d<i ykL-yy^mtizmmLx, 

ftm§&3 0 2 (E13) ^ATJ^tL^r-V v^^$m«-^^^bi-^o ^f7 7 s 5 
5 1 2 -C7 lx-A^^ff^^^o 
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[0 0 5 2] 

^£*iJgiJ-t&o JMfclftKtt, 

E (n) >E (n-1) >• • ->E (n-K) • • • (A) 

16(t 3 J^±<7)^^^K^{t^iS^LTi#JpL-C</^^5^^fiJ^i->2>o K = 
1 -ei'Mb^[6]**lJJ?U1-^>- i i#(iPTf^-e^)^^\ -<7>*#£-(i, E (n) >E 

(n-i) tmtzzti&fr^frtmMztiz>Kmg%^(7)-?:\ yjxm^f^z 

O«g^b£«-<hrt^lj^&£o W^lf, if-^-^Jt (SNR) ^f&v^^ 

o (A) ^(D^i^m /:?M^f^5 1 8 Kiitro 
[0 0 5 3] 

Xf-^7'5 1 8tii, 7 c (Dm&l -C&Zfr^frfimmZti&o c 

= 0 7s 7- y 7° 5 1 0 KM*) ^ *t&£ Ltv^i^^ >k:-^>7 z i 

^ri#^D^-*±- (7xy7°5 1 0) , 7 n £Mfr L Uf ^5 1 2) > 

i?ifiMmfltE^#aiL (7sx-y-7°5 1 4) „ (a) ^mtzztifzfr&frzmm 
on^$tL^>ct9^> (a) <7)#^Wc£*L&$-e\ iw>t'-mz 

1 7&SI3*cimci^£tl&o X7-vy°5 1 6T% (A) rtW^ft&t ( 2 
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[0 0 5 4] 

X-r y 7° 5 2 2 -C(i, «7 > * c Oflt* 1 oigfln |f(Di^ c 

= 0f*o/:Ot\ x-f 7*5 2 2 ted: OJiM*^^^ c<7)M(i 1 (c = 

1) o 

[0 0 5 5] 

X x y -7° 5 2 4 TNi, <7 > * c Offirt* 2 ( c = 2 ) "Cab * tf»5a»J&«PJ5g 

£*l£ 0 BTom&lic = IT* &2>tztt>, Xr 7^5 2 0 Kjtfr 0 
[0 0 5 6] 

Xf7 7° 5 2 0tl±, Xf77 p 5 10i:(iH:, nT^iSJSi£3SiP<E> ^ > fcf- V 

5 1 0(7)*f£-£|ifM§K. X-r y -/-"M XWSESB3 1 2 KTS&itfBSgS *t& 0 W 

«t t>J&v»— tt5o W£> 7 7°5 1 2 1CM*K 7P-A#-^n<7> 

7°5 1 6 Ctlfliii^f f^[Sl^JS$tL^o Xfy7*5 2 0 £*3Jt&*Mfc 
^\ i><o-Q*><?tzt3:b\X^ (A) 

t\ Xf ';7°5 18 JCiitro 
[0 0 5 7] 

xt7 7°5 1 8tii, JtM**7>^ cOii^lT^^^S^^fiJSiJ^tL, §T 
O*^ttYes-C*0, Xt7 7°5 2 0 Kjtfro J3LTP!»tC, 4 > bf - ^ 

(z i) Uf77'5 2 0) , 7P-A#-^n£H$rL Uxy 

7°5 12) , ffFfffiH&fit&ttffi L (Xf 77°5 14) , SFffiHStttW^k^lPl* 
(Xf7 7*5 1 6) K*0-IO|lffifeH^o t-*t>*>, ^5 3 
2 H^tt&j: 7 (A) ^SrSt^i-it? (ffF«H»:tt* f 2|SIitaLriiJP"t 

££*e) *^<zm >tr-r>;*a*»««K«fc£:K&o (a) 

Xf 77*5 2 2 Hjttfo 
[0 0 5 8] 

Xf775 2 2T*(±li^^'7>^flIc £3£K loiiin^-^, Xf775 2 4 T* 
iiM *7>^fc ©ffiri* 2 "Cab * 3^5*^*JR|se £ *i£ 0 g TWi YES "Cab 
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2>fztb, X-f v 7° 5 2 6 izMtfo 
[0 0 5 9] 

Xf y 7^5 2 6-C(±, m<7>{g£ 1 oi#jjp£-t±\ glj<7) pT^I^^^^T- (m=2) 
[0 0 6 0] 

o flt7^J-;iTt*&o7t:&fb(i\ Xf- y 7° 5 0 8 izMfr, <^iSJS?£Sti 1 <7M > tf 
tf, m^MJ:^^<^^ «|»7n-t±^-r y 7"5 0 6 « 
[0 0 6 l ] 

$*5fKS:*l6LT^4. I?-T £-£&3MSKo^T{i, fHIxJ£\ iHE Misfit 
[0 0 6 2] 

EI6(i, Ei5 0*IJ^I-7n- 5 0 0 Clot, ^k'-^i'Xz i (±m) &CJf 

z i £B#a0 0^fcJfin$-£-Ci/>£ o »J t i^itti, -r>b°-^>Xz ! 
fcJiiraS-tfaKofiT, WlffiM&E fc«4^rfij (3rSo^|fi]) i:SSftLtv>4 0 
J£M£, 2@^LTMMi5:E^Un-r^^T% ^>t-^>7 Z1 liI^t: 

&i>. 2®mwtLxmffim%t.Ei)mto-r2>zx, ^>e-y>^ z i 
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[0 0 6 3] 

? c <7>^t£H^*i^u m^^mfcm^j y\£-*ry* z 2 £*i}jn£-t»r& 
tmc^mzm^L, a z 2< 7 >mzm'jsz*tz> 0 mm 1 6 [z^^t 

, ^<OSiT-<7M ye-yy* z 3 ^MCt^»o J^TI^ ^LT, ItTO^T-^ 
[0 0 6 4] 

MLXmMLfzX o 2 0// sWl7V-At:ii, 4/<sOy>W5ot 
3y>*> (12^s) n- Y^]*) ^X hti%> 0 aM^dti, £Hfff 

mWim^-tt. xl/^fnv^^Dy^fA (EMS) v 9X1* 

itz j £&zittformx$>z>t-f2> 0 -7°'j Ty7)vm%hfthmzmmmwLEi)m 

^ll-TBf*, 112 ~>>40K7)*|-7B# . . . XJb*). 2 0 stf) 1 

o# 2 en yi£-r>xzmm~?z>z. t^^x$>^ 0 &o-c, 9-7v-ax\± 
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